Participation of the human sperm proteasome in the capacitation process and its regulation by protein kinase A and tyrosine kinase.
The proteasome is a multicatalytic cellular complex present in human sperm that plays a significant role during several steps of mammalian fertilization. Here, we present evidence that the proteasome is involved in human sperm capacitation. Aliquots of highly motile sperm were incubated with proteasome inhibitors MG132 or epoxomicin. The percentage of capacitated sperm, the chymotrypsin-like activity of the proteasome, cAMP content, and the pattern of protein phosphorylation were assayed by using the chlortetracycline hydrochloride assay, a fluorogenic substrate, the cAMP enzyme immunoassay kit, and Western blot analysis, respectively. Our results indicate that treatment of sperm with proteasome inhibitors blocks the capacitation process, does not alter cAMP concentration, and changes the pattern of protein phosphorylation. To elucidate how proteasome activity is regulated during capacitation, sperm were incubated with: 1) tyrosine kinase (TK) inhibitors (genistein or herbimycin A); 2) protein kinase (PK) A inhibitors or activators (H89 and Rp-cAMPS, and 8-Br-cAMP, respectively); or 3) PKC inhibitors (tamoxifen or staurosporin) at different capacitation times. The chymotrypsin-like activity and degree of phosphorylation of the proteasome were then assayed. The results indicate that sperm treatment with TK and PKA inhibitors significantly decreases the chymotrypsin-like activity of the proteasome during capacitation. Immunoprecipitation and Western blot results suggest that the proteasome is phosphorylated during capacitation in a TK- and PKA-dependent pathway. In conclusion, we suggest that the sperm proteasome participates in the capacitation process, and that its activity is modulated by PKs.